CO'PG-(:"W ex Pomnsion

Recall tnet v a 2%x2 atvrryx A = [Z Z} Twe
diter minant i dot A= od—be. We ghomed Tat A

i¢ inverfible £ ang 6\/\‘/19 i € At A +0.

Our joa,( n h"f’i Se chon (&S ‘{‘D de five e o(.a-l-cvm ivig it
for avrbiba y l'vmd"\fl'(,e_s) ond jp;" o Malc’)j(ﬂ/\-j condition
Hv (WVLVh'loI'll"“\j_

We defive twe dettrminant ima(ucﬁ\/dj.

D% mathrces
FOL b C

Let A = A e £ ' Define
SR

a (8
det A = ok e L] &
3

o
T T A w;‘ ls+

A w lst row
L A wl \st vow, row 3rd
el column o odh colwmn ARPRA A
e ko Ue 4 rewvws VL V'&VV‘OUQ

= a.(e(—‘cl/\) - (Jg "[\‘j) + c<dh —ej\



Ex: [ 3 2
-1 o) { :\ © ‘ -3 -1 ( L2 -1 o
s o \

l (0~6) ~3(—\l —o) + L(—g -o)

:‘Q%—\Z_“IO ’:‘3

/)

To Adebine the OLL'(—CVW\'W\GN\“' 'I%V hXh W\a‘h/l'CQs) w4 heed ILD
define  cofoctors

\

Defi Lt A he o nxn mabrix, awd let

A(d- = (_““l) X (In-l) matvix obtained fom A be d.z(d'lﬁ row « wlummd.

=

d

The (4,)) ~ofachr of A iy defined

cig (A)= G otk (A, MM
()L JU iR e evem Tt
-t £ {+d' odd - L | ) )

T™MiS ig called ™me Siqn od The (L,d)-\oosiﬁ(m,

g_uc; £ A =[a.-ﬂ i$ anh  hxh W\a‘h’t'x) Twen

et A = C(,,CH(A\ + atzcuch) - +0‘.NCWCA)-



Thig s called The  ofachor expamsion of dat A aicmj vow |,

c 6
(

T o
o O

| +(—l) (-Z)
+ - +
(-

0 -3-56 -2-0=-15

[ 3 1+ c l+2
5 0 G :C—l} (l xob ’*(‘l) 3
o 0

~—
-—

Tam: Tme determinaht o & matrix can ke com puted Ioj
u'bi'fnj Twe cofactol- € X pevagion G(U‘A% My bow  or Column,

Ex: We com caloulate twe daderminamt 0F e gbove

—

matvix a(m/\j colmmmime 2

[ 3 =2 L+2 c 6 242 - [ 2
5 0o ¢ :(-l) R \0[ +(—|) O ‘O 2 +(—,)130€L(
o 0 I o -
= -3Ce-I5
oV Fow 3

(3 -2 [ 3

s 0 (|= 0 —0 £ c o = 0 —-1lS5 = —~[¢§g
o 0 I

One  hice ﬁmvtj about e above Twesveme is That
we (e %ovw,o_‘h'Wl%S ¢hoose a olumn v Fow cum—l-m{hi\hj
mostly ¢ews 1o do Twe wofador expargion along.



- o +3|72 vV <0 + 0

1

3(—2 (l ~<\[g\\)

3(-2(11))=3(=3¢)=-1 ¥

"

Twe %llowimﬁ brop erties also help wgy find  twa
O(ﬂ-WVV\fMV\'l' ot [QVJL anhr\'(,e_\g:

%p—cvﬁ&g o o OQ-FCVW\(V\&-(—:

lkkt A ke aw hxh mabax.

l«) 12 A hes a wow ov column  of %avosj Twn  dat A<O.

I 2 3
o O O

5 ¢ 71
2) £ two distvet vows or columng o A ave
imi—cpclzxm/v.jedj e daterminant o€ e (/e.sutﬁ'v:j

= O

A ( 2 3 3 ¢ A
VV\Q"-V(’X Y ‘d&% A \q ¢ | =~ gy C A
+ € L 2 3




3) 4 ow or column ok A iz wmultiplied by o
CG\/\S'{'@\M"‘ (4) T\/\—L &L'f'tVVV\l.VLa,V\-(- b’{‘ T\A-L VQ\SU('(-K‘j
matinx (g Wdet <.A§

l
5
|

(1 =2
3 T -lo
+ 6 -2

|
-2 2 =
(o]

(

S

I~

Ll.) |+ two distinct rows ov c,o[vaw,s ot A ave idbmh'(.al)ﬁwﬂ
detA =0.

[
d
|

‘5) & & wwl('H‘oLz A ove row ot A is added -h:“\

IR
W~ W

ditterent waw (ov if o wmultipof o Glumn is
odded to oo Ail€eremt Lolumm}) e det o€ Twe
VL3u(h'vj matix (s det A e (F doesn't clbect
e duter minant,

([ o ©O Il o —5
o 6 | o 0 (\

We v wge TuesSe \ovo‘:u,v{‘\'e,s t make determinant

calcula hions ea siel -

YA
1 ol whatiy detA?
3



[0) =—O-‘~l

)

= a b -
K e et (po 9. + | 6 , Lowmpute det A
J

/
Z
oL + X b#ﬂ cC + &
il ~1 =
ary bty Ct2
det A = (’_lBCSN det |x vy &
P4 ¥
_ o. b c_
= -3 dt g 2
P9
X b C
=(2)(-) et [P 9"
x% Y &
:C—%)C—()(GB :‘%

gl(..: What are tue determinants of e_(w.z,hjrelvy ma)rwc,e.g?

'ng pe T switch fwo rows o L = idamtity hmatvix

det G = -detT - -|

— 0 = ‘3“[6

- 1€



Type I k +Hinmes a vow o T

det E= kAt T =k

qup_g__u_r bow ( + W\—M.('{'ipl& od V‘DVU(')

—

Jot €= det T - |

Lo
Ex: Lkt A= [ x|
( %

Fov whith Values o& x g O(L{A=O7

rA

0O | - | —x o l-x b= |~ [~
det A = ( Y l = o x - (e ( = | x -1 |-
( 1 X \ \ o
= (v=x) (=) - (fx-\)(wx‘)
= C=-x + (=X =)+ )
= (l—— 'X)z' (l + (lﬁ—’())
= CI—W-)I<Z+9‘)
™is (s Zeavo £ x=| o\ ‘)(—_—2.
) -q b C 4
3t o e £ R ] ot '
Ao+ j s (o h (|=age . :Qﬁlf\d
o O h o« o 0 d
L0 o o d )
1 d product
Called own Up p2vr ua@
’[‘Viar\gu(av mabh-i'X A\O\JS\AQ_{

(% ol below dl'aj ownal )



M: [ £ A s om upper ‘(‘Viqv\juko\k matrix (0 below
o(iqdo-\,lq\) o o lower '('Vu'avtju(av ma bx (O above
g(z‘&(jmal>/ Mo  det A is The product 68 Thae

entvieg odcs\/\os T o(ichm,\a\.

Pradice poblews: 340 [cfjhm, bd  C F, 13,15



